Objectives The present study aimed to define the framework of an environment conducive to the well-being of children with intellectually disability (CID). Methods A questionnaire composed of 31 items was developed through literature review. Then a 2-round Delphi survey was conducted with 3 different panels: health professionals (HPs), parents of CID, and teachers. The participants were asked to rate each item, select and rank the 10 most important items, and suggest additional ones. Results A total of 71 participants responded to the first round: 24 HPs, 22 parents, and 25 teachers. In the second round the overall response rate was 83%. At the end of the exercise, 12 items reached global consensus, i.e., in all groups. Only 5 items were ranked as most important by all groups: attitudes of family members at home; attitudes of HPs and teachers; support from family members at home; support at school (classmates and teachers); and government policies. Nevertheless, the panelists' views diverged on the remaining items. Several additional elements were suggested. Conclusions The views of HPs, teachers, and parents are complementary for the improvement of quality of life (QOL) of CID. The present findings will be used as a basis for the development of an instrument to assess the living environment of CID.
Introduction
The current stance of the World Health Organization (WHO) about disability-the biopsychosocial modelemphasizes the role of both environment and personal factors to determine participation of people with disablity in society. The International Classification of Disability and Functioning (ICF) operationalizes this complex relationship [1] . On the other hand, another concept-quality of life (QOL)-is also related to environment and individual factors, as stated in the WHO definition: QOL is an individual's perception of his/her position in life in the context of the culture and value systems in which he/she lives, and in relation to his/her goals, expectations, standards, and concerns. It is a broad-ranging concept, incorporating in a complex way the person's physical health, psychological state, level of independence, social relationships, and their relationship to salient features of their environment [2] .
Environment simultaneously affects not only participation but also QOL in the general population [3, 4] and more particularly in people with disability [5, 6] . Indeed, environmental modifications may often be the only feasible intervention to improve QOL and increase participation of people with disability since most disabilities are incurable [7, 8] . However, few studies have described the link between these 3 concepts (participation, QOL, and environment) for people with disability [9] [10] [11] . In order to plan and monitor the environmental programs required easy-to-use and reliable instruments are necessary.
To date, several questionnaires have been developed to assess the environment of people with disability [12] . All have been initially developed either in Europe or America, posing the question of cross-cultural adequacy in other environmental contexts. Moreover, most of those instruments address adults [12] . Obviously, these measures are not adapted to the child's environment. Nevertheless, children and adults with disability face the same challenges in their daily life [13, 14] .
Little research has been conducted on the environment of children with disability in an exhaustive manner, i.e., on the 3 aspects of physical environment, attitudes and support, and social environment [11] . Often, only selected aspects of the environment are explored [15] . Emphasis is frequently placed on physically challenged children, whereas their peers with intellectual disability are rarely addressed. Although intellectual disability is an invisible disability, children with intellectual disability do face the same challenges as their peers with physical disability.
Intellectual disability (ID) is the commonest developmental disability. Currently 1-3% of the world population lives with ID [16] . In Japan 329000 people live with ID and 93600 of them are children (0-17 years old) [17] . ID, as other disabilities, is a condition expected to increase with the extended survival of children with disability secondary to the advancement of medical science. In Japan, studies pertaining to the environment related to people with ID are scarce. They report mainly on attitudes towards ID [18, 19] or matters related to people with ID such as social services utilization [20] . Obviously information about the needs of children with intellectual disability is lacking. Consequently, it is necessary to fill this gap.
In this study, we aimed to define the framework of an environment conducive to the well-being of children with intellectual disability. This is a fundamental step towards the development of an instrument to assess the environment of these children.
The present article reports the Delphi survey that was conducted to achieve this aim.
Materials and methods

Delphi technique
Since it was first published in 1964 [23] , the Delphi technique has been used in various areas of health research [24] [25] [26] [27] .
It is a process involving a panel of experts replying to a series of questionnaires followed by feedback through 2 or more successive rounds [21] . Its objective is to obtain a consensus among the panelists in addressing a specific problem. It is recommended when investigating a problem for which information is not completely available. It has 3 main characteristics: anonymity, controlled feedback, and statistical group response [21] . Anonymity is ensured, because the participants' identities are hidden from each other by using questionnaires. Controlled feedback is realized through successive rounds where the questionnaire is returned to the participants with a summary of answers gathered in previous rounds. Respondents have the opportunity to change their opinion if they wish. Statistical group response allows everyone's opinion to be represented in the final response, thus expressing the degree of consensus in the group. In this study, a 2-round Delphi survey was conducted.
Subjects
It has been proposed that, with a homogenous group of experts, acceptable results can be achieved with small panels of 10-15 individuals [21] . A homogeneous group is a group of experts from the same general discipline area [22] .
In this study, we involved 3 different panels, made up of teachers, parents, and health professionals (HPs), respectively. Homogeneity between groups was assured by the fact that all participants fulfilled the selection criterion of being committed to disabled children's well-being either in daily life (parents), in their profession (teachers and HPs), or through an association. In addition, homogeneity within the groups was assured by the fact that participants within a group had a similar relationship with children with intellectual disability, either familial (parents), health-related (HPs), or educational (teachers).
Teachers and parents were contacted through primary and junior high schools or associations devoted to children with disability in one prefecture in Kyushu Island, Japan. Health professionals were recruited at 1 university hospital and 2 centers for children with disability on Kyushu Island, Japan. The investigators personally explained the process of the study to the representative of associations and head of hospitals/departments. Then envelopes containing questionnaires and return envelopes were given to them.
They were asked to distribute them to the members of the associations and hospitals staff. Answers were to be either sent by mail or collected at the association or hospitals.
Ethics
Before starting the survey, we obtained authorization from the ethical committee of our university. Information about the study was provided to all participants, and informed consent was obtained.
Procedure
Literature review
A literature search of questionnaires assessing environment as applicable to disabled people was conducted. The following databases were searched: Pubmed, Scopus, ISI web of knowledge, and Ovid. Instruments that assessed environment in an exhaustive manner, i.e., in the 3 domains of physical environment, attitudes and support, and social environment, were selected [11, [28] [29] [30] . Then a content analysis was performed to extract the themes included in the selected instruments. Content analysis is a method widely used in qualitative research [31] [32] [33] . It consists of ''organizing written, audio or visual information into categories related to the central questions of the study'' [34] . Finally, a panel constituted of experts in preventive and environmental medicine and child development was convened to debate the contents of the Delphi survey based on the extracted themes. After discussions and refinement a final pool of 31 questions was developed. They were distributed as follows: 9 questions pertaining to physical environment, 12 questions pertaining to attitudes and support, and 10 questions pertaining to social environment.
First round
The participants were sent a questionnaire of 31 questions divided into 3 categories. They were asked to determine their perception of the importance of each item for the well-being of a child with intellectual disability. A 5-point Likert scale ranging from 1 (not important at all) to 5 (very important) was used. Then they had to state the reason for their choice. At the end of each category, an open-ended question asked panelists to suggest additional items.
Second round
The panelists were sent feedback from the first round in which they were provided with the answer they made in the first round and informed of the comments that were expressed in their respective group along with the same questionnaire. They were asked to reply to the questionnaire in the same way as in the first round but were informed that they could change their answers if they wished. Moreover, they were asked to select and rank in order the 10 elements that they judged most important for children with intellectual disability.
Data analysis
For the Likert-scale questions, the percentage realized in each scale, i.e., from 1 to 5, was computed. In the second round, consensus was considered as met when an item was scored 4 (important) or 5 (very important) by at least 75% of the participants within a group. The consensus threshold of 75% is the equivalent of the views of participants in the fourth quartile. The consensual items were retained in the framework of the factors that influence QOL of children with intellectual disability.
In addition, in the second round the 10 items that were selected as most important by each participant were analyzed by assigning points. This procedure was performed to reveal the items that participants judged as priorities for children with ID. An item ranked as the most important was assigned 10 points and an item ranked as the least important was assigned 1 point. Then the assigned points were summed to obtain the total score.
Furthermore, participants' suggestions were translated into English and then analyzed by content analysis. Data extraction was carried out manually. The emerging themes were assigned to 1 of the 3 domains of the environment: physical environment, attitudes and support, and social environment.
Eventually, Spearman's rho was performed to reveal the relationship between rounds 1 and 2 and to assess whether a supplementary (third) round was required.
Results
Delphi participants
First round
Seventy-one participants including 24 HPs, 25 teachers, and 22 parents replied to the first round. Participants' detailed demographic features are presented in Table 1 .
Ten parents reported that their child had another disability combined with ID: 5 had a mental illness and 5 presented physical disorders. One child had an association of the 3 disabilities. The intellectual disability levels ranged from mild to severe. 
Second round
Of the 71 questionnaires sent, 59 were returned (overall response rate 84.5%). Thus, 22 HPs (91.7%), 19 parents (86.4%), and 18 teachers (72.0%) participated in the second round. Two parents could not be contacted since they had not provided contact details in the previous questionnaire. Reasons for nonparticipation of the other respondents are not known, although some reported lack of time. According to the demographics and the items chosen, we estimated that the participants who took part in both rounds (n = 59) would not be influenced by the participants who dropped out (n = 12). Therefore, we used the 
a Tsukyu: resource room (room set up in a public school to provide support to children with disability) ratings of the second-round participants to select the consensus items.
Consensus within groups
The consensus level observed within groups at the end of the second round is reported below. Detailed results for each item during the first and second round are showed in Tables 2, 3 , and 4.
HPs group
Of the 31 items, 18 met the consensus criterion: 4 from the physical environment domain, 7 from the attitudes and support domain, and the remaining 7 from the social environment domain. Six items reached the highest consensus level (100%). Three belonged to the attitudes and support domain: attitudes of family at home, attitudes of teachers and health professionals, and listening to parents' opinions. The other three belonged to the social environment domain: government policies, programs and services in the community, and school type.
The item that reached the lowest consensus level belonged to the social environment domain: leisure facilities in the community (30%).
Teachers group
Seventeen items met the consensus criterion: 3 from the physical environment domain, 8 from the attitudes and support domain, and 6 from the social environment domain.
Eight items reached the highest consensus level (100%). Five belonged to the attitudes and support domain: attitudes of family at home, attitudes of teachers and health professionals, support at school, listening to parents' opinion, and attitudes of wider family. The three others belonged to the social environment domain: government policies, cooperation among social services, and programs and services in the community. The item that reached the lowest consensus level belonged to the physical environment domain: home design (18.8%).
Parents group
Fifteen items met the consensus criterion: no items from the physical environment domain, 8 from the attitudes and support domain, and 7 items from the social environment domain.
Six items reached the highest consensus level (100%). Three belonged to the attitudes and support domain: attitudes of family at home, attitudes of teachers and health professionals, and support at school. The three others belonged to the social environment domain: government policies, cooperation between services, and programs and services in the community.
The item that reached the lowest consensus level belonged to the physical environment domain: natural environment (26.3%).
Consensus among groups
At the end of the second round, 12 items reached global consensus, i.e., in all groups: attitudes of family at home (Q10); attitudes of teachers and HPs (Q12); attitudes of classmates and other age-mates (Q13); teachers and HPs listen to parent's opinion (Q19); support from family members at home (Q15); support at school (Q17); government policies (Q24); cooperation among social services (Q25); school type (Q26); parents' support group (Q28); parents' counseling services (Q29); and programs and services in the community (Q31).
Moreover, 3 items were common to HPs and teachers: neighborhood features (Q6); assistive devices (Q8); and daily life utilities (adapted clothing, toys, and books) (Q9). One was common to HPs and parents: respite services (Q30). Attitudes of wider family (Q11) was common to teachers and parents. House design (Q2), support from wider family (Q16), and support in the community (Q18) were, respectively, chosen only by HPs, teachers, and parents.
Relationship between rounds 1 and 2
According to Spearman's rho, there was a significant correlation between rounds 1 and 2 rankings in each of the 3 groups (r = 0.95, p \ 0.001 per each group).
Ranking of the items to prioritize for children with ID Table 5 presents the top 10 prioritized items based on their total score. Five items were common to all 3 groups: attitudes of family members at home (Q10); attitude of teachers and HPs, (Q12); support from family members at home (Q15); support at school (from classmates, teachers) (Q17); and government policies (Q24).
Two items were selected by HPs and parents only: cooperation among social services (Q25); and programs and services in the community (Q31). Two items were common to HPs and teachers only: school type (mainstream, special) (Q26) and parents' counseling services (Q29). Two items were selected by teachers and parents only: attitudes of wider family (Q11) and attitudes of classmates and other age-mates (Q13). Parents' support group (Q28) was selected by HPs only, support in the community (Q18) by teachers only, and attitudes of people in public (Q14) by parents only. (Table 6 ).
Discussion
The Delphi technique was used to identify-by consensus among parents, health professionals, and teachersimportant environmental factors for CID's QOL. The literature reveals that the number of rounds in a Delphi survey can vary from 2 to more successive rounds [35] [36] [37] . In the present study, we conducted 2 rounds. The Spearman's rho analysis revealed significance (p \ 0.001), confirming the fact that items that were highly ranked in the first round according to consensus rates progressed towards much higher position in the second round. These results indicate that a third round was not indispensable.
At the end of the exercise, differences were observed within groups and between groups. As regards the differences within groups, items that did not meet consensus (determined by 75% consensus threshold) were sometimes selected when rank-ordered by the respondents. For example, in the parents group, item 14, which did not reach consensus, appears in the top 10 elements.
This divergence may be due first to the fact that respondents were primarily rating the environment by assigning values to individual items. This resulted in a wider selection of items, thus giving a broader view. However, ranking the 10 most important items gave the participants the opportunity to select the items that represent areas of perceived primary needs. The top 10 ranking was rendered easier because participants were by then aware of all items listed on the questionnaire. Thus, the top 10 gives more focused perspectives on which environmental factor is important and needed to foster CID's QOL. This does not mean that the other items, that reached the 75% consensus threshold, are to be ignored. Rather they are to be addressed after the top 10 priorities are fulfilled. Another reason for this divergence might be that the ranking was performed by only a portion of the respondents (43 out of 59). However, this latter may be of little influence since the respondents (43) represented a large majority of second-round participants (73%).
As regards the differences between groups, they might be secondary to the fact that ID is often associated with other disabilities (mental disorders, physical disorders, etc.) [38, 39] . This explains that the environmental needs of children with intellectual disability vary according to the multiple possible associations between disorders. Apparently, HPs' and teachers' responses reflect a more distal and professional view encompassing the potential needs of this group of children as a whole. For instance, they selected physical elements (assistive devices) ( Table 2) whereas the parents did not. HPs and teachers obviously consider the objective well-being in this case. With regard to parents, their view is more proximal and influenced by their perception of the child's emotional feelings. They privilege attitudes and support as well as social environment that influence subjective QOL (Table 3, 4) .
This may suggest that the environmental needs of ID children are heterogeneous and can be appropriately understood when HPs, teachers, and parents collaborate to bring complementary ideas to improve the child's QOL. The opinions of each of the 3 groups (HPs, teachers, and parents) are equally important. It is necessary to consider all of them to obtain a thorough view of the child's needs.
In addition to the questionnaire items, participants suggested additional themes that reflected not only currently existing facts that might need improvement (e.g., medical services cooperation) but also innovative paths to be Total   Q10  12  113  Q10  11  102  Q10  12  114   Q24  12  61  Q15  9  68  Q12  13  89   Q12  8  56  Q24  8  61  Q15  11  77   Q15  9  56  Q12  8  57  Q17  9  55   Q26  10  54  Q13  8  54  Q11  8  54   Q25  10  47  Q17  11  51  Q13  9  51   Q29  9  47  Q11  5  36  Q31  8  51  Q31  8  47  Q26  5  29  Q24  8  47   Q28  7  36  Q18  6  25  Q25  7  37   Q17  6  31  Q29  5  24  Q14  8  33 Environ Health Prev Med (2010) 15:73-83 explored to improve children's QOL (e.g., consultation services conducted by retired teachers). They also proposed other potentially important factors that could not be assigned to any of the environmental categories such as family composition, family QOL and mental health, and participation. This finding matches the relationship between QOL, participation, environment, and other personal factors (such as family composition) as suggested not only in the ICF [1] but also in the WHO definition of QOL [2] . Figure 1 illustrates the framework that we proposed for the well-being of children with intellectual disability. This figure results from the combination of themes generated by the content analysis of participants' comments and items that reached the 75% consensus threshold in the second round in at least one group.
To our knowledge, there is no previous study in which the environment of children with intellectual disability has been described in all its aspects (i.e., physical environment, attitudes and support, and social environment). However, the present results match findings from earlier studies which explored limited aspects of the environment of CID. Mactavish et al. [40] conducted focus groups with parents of CID about the meaning of their children's QOL. The following were designated as important by the participants: relationships with friends and family members, financial resources, and quality respite services. Brantly et al. [41] showed that the QOL of adolescents with intellectual disability is a function of school placement. Schormans et al. [42] proved that family environment and support to parents were important to support the child.
Globally, the participants in the present study stressed attitudes, support, policies, information, participation, and family. These elements are crucial to improve the QOL of disabled people in general and ID in particular. Policies encourage social inclusion of people with disabilities. However, people with disabilities often experience only physical integration without being really accepted in the society [43] . Information not only raises knowledge but also changes the attitudes towards and misconceptions about ID people in the general public but also in health professionals and teachers [20, [44] [45] [46] . Information is necessary to sustain policies in order to allow real inclusion of ID children in society and thus improve their participation and consequently their QOL [47] . It has been described that inclusion in society corresponds to higher participation [47, 48] and better QOL [49] in people with disabilities. Support of the child obviously impacts directly on his/her participation and QOL. Support also impacts on CID's family members by improving parents' mental health, family QOL, and quality of parenting [50, 51] . Better parent mental health, family QOL, and quality of parenting are also necessary conditions to improve the CID's QOL.
While the Delphi technique is a widely recognized method to analyze group opinion [52, 53] , it also has some limitations. The legitimacy of the Delphi technique is based on appropriate selection of participants [54, 55] . They must validly represent the experts in the area under investigation [55] . In the current study, participants with different types and levels of expertise relevant to the life of children with intellectual disability were involved. However, all participants were from one prefecture of Japan. Future research should involve participants from different locations to gain a wider perspective.
In addition, observer (investigator) bias-due to improper data analysis-has also been described as a weakness of the Delphi exercise [54] . We do not think that this was the case in the present study since the investigator team was composed of members with previous experience in quantitative and qualitative research.
Also, questionnaire design has been highlighted as essential in Delphi exercise [54, 55] . In this study, the questionnaire was developed from literature review and reviewed before the survey by the investigators and also parent and teachers representatives to avoid any ambiguity.
Another limitation is that, in this Delphi survey, only parents, health professionals, and teachers were involved. Although the views of these 3 key elements in the life of a CID are of considerable importance, nothing has more value than the voice of the child himself. In future studies, the views of the child should be collected through adequate means of communication whenever possible.
Another aspect is that mainly mothers (21/22) were represented in the parents group. Fathers should also be included in the future. Their views and experience might yield further insight.
Conclusion
In this study, the Delphi technique was used to elicit the opinions of 3 different panels about the environmental needs of CID. At the end of the exercise, 18 items were selected. Based on these and additional items suggested by the participants, we built a framework of an environment conducive to the well-being of CIDs. This framework will be used as a basis for the development of an instrument to assess the living environment of CIDs. 
